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(54) MANGANESE-ZINC FERRITE CORE AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To provide a low-loss manganese-zinc ferrite core having high permeability and high 
resistance, and its manufacturing method. 

CONSTITUTION: This core is made up of a material having a main component composed of 45-48. 6mol% 
of Fe203, Mn203 of a molar ratio whose sum with the mole percentage of Fe203 is approximately 
50mol%, 28-50mol% of MnO, and the remaining ZnO, and 0.01-0.5wt.% of a subcomponent including Si02 
and CaO, and Fe2+ is less than 1mol% (other than 0mol%). By making the sum of Fe203 and Mn203 
approximately 50mol% in spite of Fe203<50mol%, perfect spinel structure can be adopted and it is 
beneficial to the magnetic characteristic. By selecting sintering conditions, the production of Fe2+ in a 
sintering process is lessened, and Mn3+ of an Mn component supplementing the shortage of Fe203 in 
place of Fe2+, and consequently the production of Fe2+ is suppressed. And it becomes possible to make 
the resistance higher by bringing in the grain boundary high-resistance phases of Si02 and CaO. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable manganese zinc system ferrite core for the core for 

deflecting yokes, and its manufacture approach. 

[0002] 

[Description of the Prior Art] High resistance is also increasingly required of coincidence so that it may increase rather 
than recent years and the former, and properties, such as high permeability (high saturation magnetic flux density) and 
low loss (low core loss), may be required as a core for deflecting yokes and a direct core can be looped around a coil. 
[0003] In order to acquire high permeability and low loss, oxygen tension is controlled and the divalent iron ion 
beyond 1 mol % (Fe2+) is made to generate generally using the manganese zinc (MnZn) system ferrite of an iron-oxide 
(Fe 203) >50 mol % presentation. However, it compares with the ferrite (1x108 omega) of a Fe2 03 <50 mol % 
presentation, and resistance of the ferrite of this presentation system is 1x104. There is a fault of becoming remarkably 
low with omega (Table 1, 2 reference which are mentioned later). Although surface electrical resistance improves, in 
order that the residual stress in a front face and the interior may degrade magnetic properties in the scaling approach of 
that example, it becomes moreover, less practical, although high resistance-ization is also tried by this ferrite. 
Moreover, although the approach of coating a front face with an insulating layer is put in practical use, it serves as cost 
quantity. 

[0004] Moreover, as a ferrite core which has high resistance, the nickel zinc (NiZn) system of a Fe2 03 <50 mol % 
presentation and the magnesium zinc (MgZn) system ferrite are put in practical use. However, the ferrite core loss of 
this presentation system has saturation magnetic flux density as low as 300mT(s) as compared with the MnZn system 
ferrite (saturation magnetic flux density = 510mT and core loss =3 kW/m3) of a Fe2 03 >50 mol % presentation, and a 
core loss is 40kW/m3. There is a fault of becoming high (Table 1, 2 reference which are mentioned later). 
[0005] In addition, in the MnZn system ferrite of a Fe2 03 <50 mol % presentation, magnetic properties are inferior, 
and since sufficient value is not acquired about resistance, it is not put in practical use. 

[0006] Moreover, although the purpose is different from this invention, the high density ferrite which consists of a 
presentation of 35 thru/or 48-mol % of Fe 203, 22 or 50-mol % of MnO and, 15 thru/or 30-mol % of ZnO is known as 
a ferrite of a Fe2 03 <50 mol % presentation (JP,48-57193,A). Moreover, the ferrite core which added 1.3 thru/or 1.5- 
mol % of cobalt oxide to the MnZn ferrite which consists of 48 thru/or 50-mol % of Fe 203, 1 1-mol % of ZnO and, 
and MnO of the remainder is also known (JP,52-4753,B official report). 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, even if it could attain high permeability and low loss, 
high resistance was not obtained, but since high permeability and low loss were not acquired even if it can attain high 
resistance, the conventional ferrite core had the problem that the high permeability and low loss which are required of 
the core for deflecting yokes, and high resistance could not be satisfied in recent years. 

[0008] Moreover, the high density ferrite indicated by JP,48-57193,A is Fe 203. Since the vacuum section is prepared 
and densification is carried out in the baking process in the presentation range of 35<Fe2 O 3 < 48-mol % when Mn3+ 
occupies an insufficiency, it is 104. It has stopped at omega extent. Moreover, in the presentation range of Fe2 O 3 < 
45-mol % since high saturation magnetic flux density and a low core loss are lost, practical use is not borne. 
[0009] Moreover, when Mn3+ occupies 20Fe3 insufficiency, it sets in the presentation range of 48<Fe2 O 3 < 50-mol 
%, and the ferrite core indicated by the JP,52-4753,B official report is Fe 203. There are many amounts, since the 
valence control by the above-mentioned Mn component becomes an imperfect presentation field, the amount of Fe2+ 
generation will increase rapidly, and high resistance will be spoiled. 

[0010] Then, this invention is made in view of the above-mentioned situation, and aims at offering the manganese zinc 
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system ferrite core which has high permeability, low loss, and high resistance, and its manufacture approach. 
[0011] 

[Means for Solving the Problem] A manganese zinc system ferrite core according to claim 1 45 thru/or 48.6-mol % of 
Fe 203, and Fe 203 The principal component which the sum becomes from 50 mol Mn 203 of the mole ratio from 
which it becomes % of abbreviation, 28 or 50-mol % of MnO and, and ZnO of the remainder, Si02 And it consists of 
an ingredient which has 0.01 thru/or 0.5% of the weight of the accessory constituent containing CaO, and is 
characterized by making Fe2+ into less than [ 1 mol % ] (except for zero-mol %). 

[0012] The manufacture approach of a manganese zinc system ferrite core according to claim 2 45 thru/or 48.6-mol % 
of Fe 203, and Fe 203 The principal component which the sum becomes from 50 mol Mn 203 of the mole ratio from 
which it becomes % of abbreviation, 28 or 50-mol % of MnO and, and ZnO of the remainder, Si02 And it is the 
manufacture approach of a manganese zinc system ferrite core which consists of an ingredient which has 0.01 thru/or 
0.5% of the weight of the accessory constituent containing CaO, and is characterized by making Fe2+ into less than [ 1 
mol % ] (except for zero-mol %) by selection of baking conditions. 

[0013] The manufacture approach of a manganese zinc system ferrite core according to claim 3 calcinates the oxygen 

tension in the highest retention temperature at 1 thru/or 100%. 

[0014] 

[Function] An operation of a manganese zinc system ferrite core according to claim 1 is explained with reference to 
drawing 1 thru/or drawing 3 . Drawing 1 is Fe 203. The related Fig. of an amount and a core loss and drawing 2 are Fe 
203. The related Fig. of an amount and saturation magnetic flux density and drawing 3 are Fe 203. It is a related Fig. 
with contact resistance. 

[0015] Though it is Fe2 O 3 < 50-mol % according to the manganese zinc system ferrite core of the above-mentioned 
configuration, it is Fe 203. Mn 203 By making the sum into 50 mol % of abbreviation, the valence of Mn is 
controlled, perfect Spinel structure can be taken, and it becomes advantageous on magnetic properties. Moreover, 
generation of Fe2+ decreases in a baking process by selection of baking conditions, and it is Fe 203 instead of Fe2+. 
Mn3+ of Mn component with which an insufficiency is compensated is generated, and the generation of Fe2+ which 
causes the fall of resistance as a result is controlled. Moreover, Si02 And high resistance-ization can be advanced by 
introducing the grain boundary quantity resistance phase of CaO. 

[0016] In addition, when Fe2 0 3 < 45-mol %, as shown in drawing 1 , core losses (Pcv) are 12 kW/m3. Become the 
above, as shown in dr awin g 2 , saturation magnetic flux density (Bs) is set to 320 or less mTs, and it becomes 
impossible to attain the high saturation magnetic flux density and the low core loss which this invention makes the 
purpose, and practical use is not borne. 48.6 mol %<Fe 203 If it carries out, as shown in drawing 3 , contact resistance 
will fall rapidly. For this reason, Fe 203 It considers as 45 thru/or the 48.6-mol range of %. 

[0017] Furthermore, Si02 It is Si02 when the accessory constituent which reaches and contains CaO is made into 0.01 
or less % of the weight. And since the grain boundary quantity resistance phase of CaO affects the whole resistance, its 
effectiveness of a raise in resistance decreases. Si02 And if the accessory constituent containing CaO exceeds 0.5 % of 
the weight, since the component which the thickness of a grain boundary phase increases, the magnetic interaction of a 
ferrite grain becomes weaker, and it becomes impossible to acquire outstanding magnetic properties (high saturation 
magnetic flux density, a low core loss, high permeability), and accomplishes a grain boundary phase has the main low 
melting point matter, it comes to affect the generation process and structure of a ferrite. For this reason, Si02 And let 
the accessory constituent containing CaO be the above-mentioned range. 

[0018] Moreover, if + exceeds Fe2 one-mol %, since migration of an electron will become easy and resistance of the 
ferrite itself will fall, Fe2+ is made into less than [ 1 mol % ]. 

[0019] Therefore, by the above-mentioned configuration, it becomes what has the high permeability (saturation 
magnetic flux density) and low loss (core loss) near a MnZn system ferrite of a Fe2 03 >50 mol % presentation, and 
comes to have resistance of the NiZn system ferrite of a Fe2 03 <50 mol % presentation, and the MgZn system ferrite 
average. 

[0020] According to the manufacture approach of a manganese zinc system ferrite core according to claim 2 By 
making Fe2+ into less than [ 1 mol % ] (except for zero-mol %), the ingredient of the above-mentioned presentation 
ratio by selection of baking conditions It becomes what has the high permeability (saturation magnetic flux density) 
and low loss (core loss) near a MnZn system ferrite of a Fe2 03 >50 mol % presentation like claim 1 publication. It 
comes to have resistance of the NiZn system ferrite of a Fe2 03 <50 mol % presentation, and the MgZn system ferrite 
average. 

[0021] According to the manufacture approach of a manganese zinc system ferrite core according to claim 3, by 
calcinating the oxygen tension in the highest retention temperature at 1 thru/or 100%, Fe2+ is controlled and high 
resistance is no longer lost. That is, the oxygen tension for satisfying less than [ Fe2+1 mol % ] changes with highest 
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retention temperature, and the highest retention temperature required for baking of a ferrite is usually 1000 thru/or 
1400 degrees C, and in order to be satisfied with this temperature condition of less than [ Fe2+1 mol % ], it needs to 
perform oxygen tension at 1% or more. If oxygen tension does not reach to 1%, generation of Fe2+ will increase 
remarkably and resistance of the ferrite itself will fall. For this reason, oxygen tension is performed at 1% or more. 
[0022] 

[Example] Hereafter, the example of this invention is explained in full detail. 

[0023] <Example 1> [0024] The manganese zinc (MnZn) system ferrite core of this example 1 The mole ratio (III) 
(Mn 203), for example, 1.4-mol % of manganese oxide, from which the sum with 48.6-mol % of an iron oxide (Fe 
203), and an iron oxide (Fe 203) becomes 50 mol %**0.5 mol % The principal component which consists of 41 -mol 
% of manganese oxide and (II) (MnO), and nine-mol % of a zinc oxide of the remainder (ZnO), It consists of an 
ingredient which has an accessory constituent containing 0.03% of the weight of a silicon dioxide (Si02), and 0.1% of 
the weight of a calcium oxide (CaO), and divalent iron ion (Fe2+) is made into less than [ 1 mol % ] (except for zero- 
mol %). 

[0025] The 1 manufacture approach of this example 1 is explained. 

[0026] First, after performing temporary baking of predetermined time for the mixed powder at 700 thru/or 1100 
degrees C after carrying out weighing capacity extraction of said each powder raw material at said presentation ratio 
and mixing mechanically, and grinding the temporary baking powder, it corns to the grain of suitable magnitude. Thus, 
after carrying out pressing of the corned powder to a desired configuration, the MnZn system ferrite core of an 
example 1 is obtained by calcinating the Plastic solid with a batch type furnace. 

[0027] As shown in drawing 4 , after they similarly perform the oxygen tension in the highest retention temperature 
(for example, temperature 1000 thru/or 1300 degrees C) at 1 thru/or 100 fixed% (for example, 10%) in atmospheric air 
for a long time (for example, 2 hours) after carrying out the temperature up of said baking conditions in atmospheric air 
and generate a policy objective product, in inert gas, such as atmospheric air and nitrogen, they do not change the 
structure of the product in the highest retention temperature, a valence, etc., and cool to a room temperature. Oxygen 
tension P02 in each temperature T in order to prevent oxidation of Fe2+, Mn2+, etc. which are generated by this 
cooling process (balanced oxygen tension) Log(P02 [%]) = alpha/T [**K] +beta (alpha and beta are a constant) 
It is alike, and follows and controls. By this, Fe2+ can be controlled, Fe2+ can be made into less than [ 1 mol % ], and 
high resistance is no longer lost. In addition, by prolonged processing which sets oxygen tension constant, valence 
change of an element etc. can be terminated and the target product (Spinel structure object) can be obtained. 
[0028] Thus, the effectiveness of the acquired example 1 is explained with reference to Table 1. Table 1 shows the 
comparison of the property of an example 1 and the NiZn system ferrite core (conventional example) of a Fe2 03 <50 
mol % presentation. 
[0029] 
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[0030] Since an example 1 can raise saturation magnetic flux density about 20% as compared with the conventional 
example so that clearly from this table 1, it becomes possible to offer a cheap ferrite core. 

[0031] <Example 2> [0032] The MnZn system ferrite core of this example 2 47.0-mol % of Fe 203, and Fe 203 The 
principal component which consists of the mole ratio 203, for example, 3.0-mol % of Mn, from which the sum 
becomes 50 mol %**0.5 mol %, 34-mol % of MnO and, and 16-mol ZnO of the remainder, 0.06% of the weight of 
Si02 And it consists of an ingredient which has an accessory constituent containing 0.08% of the weight of CaO, and 
Fe2+ is made into less than [ 1 mol % ] (except for zero-mol %). In addition, this example 2 is manufactured like an 
example 1. 

[0033] The effectiveness of this example 2 is explained with reference to Table 2 and drawing 5 . Table 2 shows the 
comparison of the property of the example 2 at the time of applying to the core for deflecting yokes, and the MnZn 
system ferrite core (conventional example) of the MgZn system ferrite core (conventional example) of a 50 mol % 
presentation, and a Fe2 03 <Fe203> 50 mol % presentation. Drawing 5 is the related Fig. of the core loss and 
temperature rise in a CRT display. 
[0034] 
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[0035] Since a core loss is sharply improvable as compared with the conventional example according to the example 2 
so that clearly from this table 2, as shown in drawing 5 , generation of heat of the core to which it comes from RF- 
izing, big screen-ization, etc. in a CRT display can be reduced by about 5 degrees C compared with the conventional 
material. 

[0036] Though it is Fe2 O 3 < 50-mol % by suitable selection of selection and the baking conditions of a mixed raw 
material ratio, and the oxygen tension at the time of baking according to each example explained in full detail above, it 
is Fe 203 and Mn2 03. By making the sum into 50 mol % of abbreviation, the valence of Mn is controlled, perfect 
Spinel structure can be taken, and it becomes advantageous on magnetic properties. Moreover, generation of Fe2+ 
decreases in a baking process by selection of baking conditions, and it is Fe 203 instead of Fe2+. The trivalent 
manganese ion (Mn3+) of Mn component with which an insufficiency is compensated is generated, and the generation 
of Fe2+ which causes the fall of resistance as a result is controlled. Moreover, Si02 And high resistance-ization can be 
advanced, a ferrite component compares with the MnZn system ferrite of a Fe2 03 >50 mol % presentation at this 
time, since it is stable, it is hard to generate the mutual reaction in a grain boundary-grain, and the amount of a grain 
boundary phase can be made to increase by introducing the grain boundary quantity resistance phase of CaO. 
Consequently, 45 by which magnetic properties were inferior conventionally and resistance was also made low thru/or 
48.6-mol % of Fe 203 In a presentation By selection of presentation design / baking conditions which make generation 
of Fe2+ less than [ 1 mol % ], and positive installation of a grain boundary quantity resistance phase Since core loss 
reduction of the MnZn system ferrite of the Fe2 03 <50 mol % presentation considered to be conventionally inferior 
by being able to realize high resistance-ization and performing oxygen tension control for antioxidizing in a cooling 
process was realizable It has resistance (1x107 thru/or 6x107 omega) of the NiZn system ferrite of a Fe2 03 <50 mol 
% presentation, and the MgZn system ferrite average. The manganese zinc system ferrite core which has the saturation 
magnetic flux density (320 thru/or 410mT(s)) near a MnZn system ferrite and the core loss (5.8 thru/or 12 kW/m3) of a 
Fe2 03 >50 mol % presentation, and its manufacture approach can be offered (refer to drawing 1 , drawing 2 , and 
drawing 3 ). 

[0037] in addition, this invention is not limited to the above-mentioned example, but can carry out deformation 

implementation at versatility. 

[0038] 

[Effect of the Invention] According to this invention explained in full detail above, the following effectiveness is done 
so. 

[0039] Though it is Fe2 O 3 < 50-mol % according to invention according to claim 1, it is Fe 203. Mn 203 The sum is 
made into 50 mol % of abbreviation. Si02 And since the grain boundary quantity resistance phase of CaO was 
introduced and Fe2+ was made into less than [ 1 mol % ] (except for zero-mol %), the manganese zinc system ferrite 
core which has high permeability, low loss, and high resistance can be offered. 

[0040] According to invention according to claim 2, since Fe2+ is made into less than [ 1 mol % ] (except for zero-mol 
%) for the ingredient of the above-mentioned presentation ratio by selection of baking conditions, the manufacture 
approach of the manganese zinc system ferrite core which has high permeability, low loss, and high resistance can be 
offered. 

[0041] According to invention according to claim 3, since the oxygen tension in the highest retention temperature is 
calcinated at 1 thru/or 100%, Fe2+ is controlled and high resistance is no longer lost. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manganese zinc system ferrite core characterized by having consisted of an ingredient characterized by 
providing the following, and making Fe2+ into less than [ I mot % ] (except for zero-mol %) 45 thru/or 48.6-mol % of 
Fe 203, and Fe 203 Principal component which the sum becomes from 50 mol Mn 203 of the mole ratio from which 
it becomes % of abbreviation, 28 or 50-mol % of MnO and, and ZnO of the remainder Si02 And 0.01 thru/or 0.5% of 
the weight of the accessory constituent containing CaO 

[Claim 2] 45 thru/or 48.6-mol % of Fe 203, and Fe 203 Principal component which the sum becomes from 50 mol Mn 
203 of the mole ratio from which it becomes % of abbreviation, 28 or 50-mol % of MnO and, and ZnO of the 
remainder Si02 And 0.01 thru/or 0.5% of the weight of the accessory constituent containing CaO It is the manufacture 
approach of the manganese zinc system ferrite core equipped with the above, and is characterized by making Fe2+ into 
less than [ 1 mol % ] (except for zero-mol %) by selection of baking conditions. 

[Claim 3] Said baking conditions are the manufacture approach of the manganese zinc system ferrite core according to 
claim 2 which is what performs the oxygen tension in the highest retention temperature at 1 thru/or 100%. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Fe 203 Related Fig. of an amount and a core loss 

[Drawing 2] Fe 203 Related Fig. of an amount and saturation magnetic flux density 

[Drawing 3] Fe 203 Related Fig. with contact resistance 

[Drawing 4] Drawing showing baking conditions 

[Drawing 5] The related Fig. of the core loss and temperature rise in a CRT display 
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DRAWINGS 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 



30 



20 



10 

























































— 












































































































* 






































* 






































n 


m 


urn 





























































































3TO* CW) 



[Translation done.] 



Page 1 of 1 



(19) B*SttflFff (J P) 02) & !j$ |f & (A) <IJ)»i«rUJ«&M»^ 

#11^7-230909 

(43)^696 7^(1985) 8 J?29B 

HO 1 F J/34 

C0 1G 49/00 B 
C0 4B 36/38 

H 0 1 F 1/34 B 
C 0 4 B 35/ 38 Z 





«tl2p6 -2)191 


<71))UlffiA 


000003C67 










wmmR 






:&R»»p;fcK 0 3W8 1 T 1 13» 1 # 








UiAWJT 15$ 








S#S«f'*KB2MS-Til3«l^ x-f 














(74)^fflA 





{54) [%m<Tj%#\ ryfj>jmm^y^ h37R^©j(S&7fS 



(57) (*$] 

IBM] £SK*. «a^SDfglSSi4Wr4-?># 

>aia»7 a \ zTWt-on&x&zfemz, 

, O, . Fe, O, £QfDtfV5 0«*9fi&tt4*JMt 

Z»\0*»S>fr*£.i$5}-£. S • O, S.tfCaO^Str 
0. 017)20. 5 ss%£1iJj8»££W? 

ii(QX$>{> Q Fe, O., <50*JWC**Jtt*s6F e 
j Oj 4Mn, O. £©?Q£B&5 0***6£T4CttC 

6. fe^^ia^cctD. «L"Siftg-cF e'-CtfiJUW 



Page 1 of 1 



[tgjfcJS 1 ] 4 5 7524 8 . 6 *^%©F e t 0, , 
F e , O., t(DWm 5 0 4ft 4 * Mfc©M n , 
O, . 2 8 71S5 0 J EJW©MnO3RtRHM)ZftO* 

SiO, RtfCaOtStrO. 0 1 75 
20. 5S^©IiJ.«#4£W"r4tt$4*>*">ftO. Fe 
4 ' £ 1 *.'U%klT ( 0 *A**r»< > 4 C 4 

4T4-7>#:xffi8&lfc'7*?-^=27. 

[lS#Jg2] 4 5 71)24 8. 6**9t©Fe, 0. , 
Fe, 0. 4©fn>WB55 0*'W64ft4*Mfc©Mn, 
O, . 2 8r3^5 0*.'U%CCMnO3:C5^(DZiiO^ 
&ft4£.iije£4. S < O, %PCaO$£trG. 0 175 

50 . 5 ZfiK©tfifJt94 tTTfiHWifr&ft 

^OC-sSSEtCJ: 0 F e 4 * & 1 t^tfKT < 0 tW4» 

g#$E£ 1 7^1 1 0 0 K-CTt* k©r*>4s#*rp212 

[ 0 0 0 ! ] 

■1*4. 
[0002] 

j:D4*L»raisia* (saiffigsffig) . m& (is 

4lttta r K*ttr * 4<fc -5 ic, iSfefifclilBifKf £3 

4i4J:'>(ctr'>'C9ri<4, 

[ o o o 3 ] *aMwjrM*ii*fc*ic<i. -« 

Wt. Klfc&CFe, O, ) >5 0*A*$fflfiS©-?»Y 
>SI3 ( M n Z rt > *7 * z> A \ «rffiv»r . 8^££© 
M9f«?fl*. l*A*liLk©2«MU*:/ (Fe 4 ') 
44sSSiirt»4. L.is>{jtlifih, C ©*fifl£%©? 
4 b (tfffiilt. Fe, O, < 5 0 ^MfWMtOV zz/H 
h (1X10° Q) tdtfct/c I x ! 0* QtdS0<IS< 
«t4tl03CA««*4 1. 2#JH) , * 

At. C©7*?«{ trjM^ftfcl&6frCl»4#, -c- 

*>*:©. JOMrCtrK ft4. Sfc, ifiEtc^&irdifsa- 



0) ^3^7-230909 

2 

MrtZnifc?**-*!- (SmfiS«gg = 5 1 OoT. a 
7P* = 3 kW/ai' ) 'Ctkl/ri^]iS«Sf4^3 0 Q 
mT4fl;<, 3 7OAli4 0kW/fi! J 4i5<ft44t' 
oftgrftfe* C«&?4H 1 . 2$Bfi) 0 
[ 0 0 0 5 ] 'ltd. F e , Oi < 5 0 *jW*EO©M n 

2 a x =f a h r li, £9JM$tt#£ o . teifcc &5 u r 
*>+#ft<i#ft. envi ^cfttc-^fSfbsnr i 'ft <,>„ 

[ 0 0 0 6] £ fc, 4 Efttftgit? 4#. F e , 

o, < s o *f\>%wm? * ? ^ i- 4 or , 3 5 7^24 

10 8**«©Fe, 0. , 2 27"525 0*Jl^©MnOK 
O' 1 5 71)23 0 «JW(DZ «i 0©2I*fc&ft4i£i8&7 
A triWbtVCV* (ftBH@4 8-57 1 9 3#£ 
f8> . *fc, 4 87!i25 0*.'U%©Fe, O, . 11* 
>\>%<DZ n 0».CH!ttB©M n Ori>&ft 4M n Z •> 7 * ■? 
-f ME 1 . 371>2 l . 5*^©Kffc3.'OU h fcttftll, 
tclxvH ti&Cri>«p6Jm<& {#£835 2-4 7 5 

3 £8) . 

[ 0 0 (3 7 ] 

20 ©3 * 5 h 3 7lt. jSStS*S">'l£^5c*^6Er * r 

[ 0 0 0 8 ] * t9RB34 8-57 1 9 3^2|gtCgi 
mZt\tcfc&&V << h«*. Fe, 0., *£#£Mn 
";0^«>At»i&^, 3 5<Fe, O, <4 8*^%©ffi 

jfiSopic ij i ^r ii, •J&SHfiic r ^ su^sftwjs^ffc 

30 e, o, <4 s^.o^maaeicfcortj, s§s«its 
*^ao*(es3 7D^^t5n4A:«!>. .^tcfis^ft 

[ 0 0 0 9 ] S ^Bg 5 2-47 53 
titc?*?4 hShblt. Fe, OjTA^Mn'*^ 
^cJfi^, 4 8<Fe, 0, <50*^%©ii6£Sa(c 
fcorii, Fe, 0. a**K, e«ai©Mn.'ii'^(<:j:4 
il^fKKaMSTS^ft 9^gtS4 ft-?'C L£-?> A:^(<: F e 

4 • £aa^fiijs«:iMp i»sjsiatei^^t>nr b $ *> . 
[o o i o ] *ct, ^z*«fKHi*rft8 

40 n?cfe©r«>o. <5iR^S;Cfif^5tt£wr4 

r 4 c 4 ^ ew 4^ 4 <>©r* 4. 

[001 1 ] 



Page 1 of 1 



3 

[0012] tt$92 SBtiWP-? >#>Btt*7 * 7 -f h 
a7«JUiS*tttf, 4 57*14 8. 6*W©Fe, 0 
. . Fe, 0, iOfatfWSO-fcAKiteitAftWM 
n,0, . SSnSSO^JWCMnOIUPilttOZn 
0*»6tt&2rit££. Sid St>'CaO££t?0. 0 
i 7*1 0 - 5 aCtt0tta£ £ * Wf £0tt*6 h * 
WsMRXa * 5 A \n7U>m^}itVh^X. 
ftff J: «5 F e 4 * * 1 * *«UT < 0 
<) kl,TcC£Z%$ittZiiO>V*3?>. 10 

7I>5 1 0 Otf-CftttftlM t>(DT?;fc£. 
[ 0 0 14] 

©ffrffl&E) 1 7}1@3 &&ffiL,XtiffiTt>o m 1 i*F e 
, Oi ai370Xifl?Wf^, H|£**Fe, 0, Si 
lKffi8*ftlfc&®MffB|. E3tiFe, 0, dfcfiiigtt 

[ 0 0 1 5 ] J:la».«a©-?>^>ffi^^7 * 5>-/ h a 7 20 
CCfcftl*, Fe, 0. <5 0<A>6'C*»Jtt*i6Fe, 

•J. Mnoa&tfM&isft. g£ft*t*.'M§si£isg 

ft. HaM$ttJb»fU&4, Sfc. fcsE&#©i§JEtCj: 
0. ttfiBMrcF e" <D&.ti#$U <ftO, Fe"<DK 
frOKFe, 0, «)7J19£?|')Mi\tt90>Mn"#'£ 
#3 ft tt5UflKigffi®f&T*&< F e • * <D£fi£3#p#l 
$ft*. Sfc. S >0, £tfC a OC0ttffj*ftffifS&a 

[00 16]ftfc. Fe, 0.. <4 5*.'I/*6£T4£, 30 

IHl iCm? £9<£ar0X <P c v) #12 kW/m' 

tit ttttj, H2£m?£?^ftfai&&&ft (B»> # 

3 2 OmTJWT<Lft-?T\ ##&^#gW£T<&iSsa«iii 
JfctfS&tftta 7 a Adfeac* ft < ft 0 , gftttttx. 
ft^fctDift-S, 4 8. 8*;U5*<Fe, O, tth 

©fcft, Fe, 0. £4 57*54 8. 6*)1%<D&®6 
IF -5. 

[ 0 0 1 7 ] S S i 0, Sf>'C a 0*£trM&9 
*0. 0 iaS9*KTtT*4. SiO, SO'CaO© 40 

\l<Q%8&j>fj. < ft&„ S i O, 5tf C a O&S&llft 

3#o. 5zsfcft&*.<&&. sp}ec)5*^igLr7 
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4 

09ft#&V t ft -j "C, ?*7^H f*©16^(6Tr 
4fc*. F e 1 1 * .'l^UTif *. 
[0 0 1 9 ] tSE^T, .ketftSlC J: 0 . Fe, 0, >5 

0 **tt«jfteMn ZnS^^-fh Kjft'lkaH* 

{&fDSB£gA> so'iss^ {=7a^> &wr*t>© 

iftO, Fe, 0., < 5 0 *;WMMW>N i Zn*7* 
5 V h£0'M g Z n 7k7 * 9 -f V at^C'tetftefcoJ: -5 

(Cft-5, 

[002 0 ] Mt*2Gtte-? >#>9ttJK7 

i.T4CttC*D. M£!fil£tt&HiItC. Fe, O, 
> 5 0 * .'U%ffl6£©M n Z n»7 * ? h CCjfc>&afflS 

* ( afflSB&ffig } (37Ba) £iST £ t> 
©ift«J, Fe, O. <5O*Jl*ffBa0>N i Zn*7 

* 7 << h JttfM g Z n *3 * ? ^ r 3t*<&i6ft£H&*?J: 
^Kft-S. 

[ 0 0 2 1 ] 16*9 3 >^'>Si5^7 xfn 

5=6 1 755 1 0 C tic* 0 , Fe"4 

fr|>sf)U iS^Si]4*4*t>tift<ft&. Tftt>fe. Fe' 4 

1 *>l% WT 4 tc ftU>W8k& Eli, SS(5l#ia 

4tc ch -5 r Pft o , ©ma(c<eff ft«SHjtfv 

mca. a* 1 o o o nm 1 4 0 0 *c-c*> »; , c<o&& 

ft(r»i. F e i, €'*'S*^U<i^*Db C7^5'^ hgft 
*>. 

[0022] 

[0023] <^S6« 1 > 

[0024] C «DMfeM 1 >^>SIS (Mil Zn ) 

365 * 7 ^ r 3 7li, 4 8. 6 « JWCBf ttf ( F e , 

O, ) , Kfktt (Fe, O, } tMQ#5Q J t*H± 

o. 5^.'U%ifti*.abpiRis:!. 4*. , u%<z:-ii-ft"5' 

< I i I ) <Mn, 0.) . 4 l**9<©Bft-? 
( i i ) (MnO) StenSMBO 9 *.'l/*«5!$ffc£ 

jb ( z n o ) ft i^si^ i , o . o 3 mstovzm 
\t*r<<%L (s i o, > acfo. i n&%<m\i*>A>i'Q 

jl ( C a O > $ 3trMtt0 i «r 4 «t4* €>ft 0 , 2 
ffi<£8U*> (Fe") tltJMiWT (0*M*&|£ 
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i&Pl 1 0>Mfi Z i\7k? *7-< ^ 2T$mt>tli>. 
[ 0 0 2 7] h5J!2&'8&{4 : »* > 13 4 te m*T J: ^ IC . tl% 

1 0 0 07}1 i 3 0 0*C> ULiitf ZmtQEZ-m 
(01T)S.\ 0 OK (fUl* 1 0«> t9M (FUl;f2 

&aBr£iiX£ ft&F e". Mn" «£ttf tttt * fc» 
tc. &ffltTKteW*e*£ff {¥»BfiS»ff> PO, 

Log (PO, [«] ) = ct/T [* K] + 0 



(4) fin? 7-230909 

* (a. |8I*£&> 

tcfj r> xmrrZo c mc & 9 , f e ' • twwo-c F e 
tin. K^^E*-*tt4SB#jasBffi<cj: 

[ 0 0 2 8 ] C co J: } (Cb'Cfl6iifcAM! 1 ©29*4 

* i *&muxmm?&. % i li&topi 1 1 f e, o* 

<5 0*JMfli«©N 1 Zn&7x9 4 h=T <ft& 

[0029] 
K [£l ] 





far) 


toisset^fi 






4X0 


700 


2X10 T 


til Zo*7 A 5-f h37 
(Pes O, <50***> 


300 


700 


1x10" 



[ 0 0 3 0 ] C©* l *»e>flb*tt£*K., sum* 1 it 

afcpmctt; i/c muHiM 2 0 k?i &iai±s c 20 

[0 03 1 ] <ftfcM2> 

[003 2] C©£flMl2©Mn2ii$7 4 h=7 
tt. 47. 0*;U*6©Fe 2 O., . Fe, O s £<DWffi 

MiOMlh Oi . 3 4 **MOM fi OSOW 1 6 
Z n 03> 6 ££6£# 4, 0 . 0 6 Sft9«©S » 
O, Btf>'0. 0 8M«©CaO4Strffllfl|»4 4WT 
£HWA>&& 0 . F e 4 ' £ 1 ***&IT < 0 **9(&lft&3a 



[00331 C ©£fcfl 2 ©$S4£ 2 JOT 5 MMR 

©^5fififl2 4Fe J O. <50t.W|^M«Zfi^ 
7i?^37 <tt&A) 4F e, O, >5 0«*9MB 
JS©Mn Zn^5^-(h2? (&$ffll> £©1*1£©ft 
IS* *>©'C&&. 0 5 HC R T < 7Sf U * left 8t 

[0 03 4] 
[*2] 



1 




ftttStlt 

cai 


1 

aUUi. JtoT, i H? 
[(tW/m» ) 




1100 


3xi0 J 


5 


(Pc 2 O, <5 0*AK) 


400 




40 


(Pc, 0, >50*^JO 


2 0 0 0 | 


1X10' 


3 



[ 0 0 3 5 ] C CD*2 J: -5 CC, ^tfipi]2 (C 



0. Mn©ffi&^$:Ji3)^ti. ^&^tf4Jl(fifi4£S 



.ft » * 



• ■ 



— » ft^> -fcb- */ J. A. # ,^ ^ 



1 • 
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73148. 6*^%©Fe, O. ©JififctCiiUC. Fe 

flUpBSccfctt 4Bf Uftjfcofc&ictf $9S 

*«WS?T^Ci^i:*). ft**6£#it&tt'CVft:F e 
, 0, < 5 0 «*M9JAOMn Zn^7*?4K£:2T 
D^IE^^^riCidi'C^feWC. Fe, 0, <5 
0 *;U%2§."$<CN .Zn£?*7-n* 2?>'M e Z 

Y&ZxoWi (ixiO' 752 6x i 0' Q) * 
i#*> . Fe, 0, > 5 0 **9tiBjjVDMn 2 n £ ? * 7 
^ h£i£l (320 7314 1 0 inT > SO' 
270a(5. 8735! 2kW/m J ) 

(01. 02, 03 . 

[0037] a*. ±is^5d«tc?g5E^n 

[ 0 0 3 8] 



* [0 03 9] tt$9l&Be&BK:J:ftt*. Fe, 0 4 
<5 0*JW*C£«Jfr#*>Fe, 0, £Mn, 0, ±© 
«i£ KS 5 0 * i 1/ , S i 0, $lf C a 0©?ie ffgfe 
ftBSBAb. F e"«r 1 *.'l^Ai'.T <0-€AK4» 

[ o o 4 o ] laxm &&,<m*nmt\it, iszmtt 

0tttt*&fltftftoB£tE £ OF e 3 ' £ 1 *.'U%WT 
[0 04 1] lSt^.3sZ^€>m^i:fiit, BftfS&B 

fittcfcw&BSaflE* 1 ^ i o oK-dfcswrt* ->ri' 

&0C-C Fe" tlVMl. . &*gftt*#$frnv < 
[Bfi©B«agwn 

[01] Fe, o. &t^7c^t<omm 

[02] Fe, 0. ££m^&g£©ftffia 
[03] Fe, O. t ^UfelSta i OBSf^HI 
20 [@4 1 ftfl&fteaH'B 

[05] CRT?> A7'lWK*iW*:270.A£E&J: 
* ££©BftB 
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[@3] 



[04] 



6 



5 6 



45 
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HS 48,6 



50 



<C00 
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tap 
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s r -». 

P0? 




100 
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7D> h^-i-'CD^H 
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